SRT1720 counteracts glucosamine-induced endoplasmic reticulum stress and endothelial dysfunction.
We hypothesized that a disproportionate activation of the glucosamine (GlcN) pathway, caused by a prolonged exposure to hyperglycaemia, could impair endothelial integrity promoting endoplasmic reticulum (ER) stress. We also tested the possibility that SRT1720 may be able to counteract GlcN-induced ER stress. Human umbilical vein endothelial cells (HUVECs), human cardiac microvascular endothelial cells, and human retinal endothelial cells were treated with GlcN in the presence or absence of the chemical chaperone phenyl butyric acid (PBA) or SRT1720. Expression of ER stress markers, activation of apoptosis, and pro-inflammatory/pro-thrombotic pathways were evaluated by western blot, real-time RT-PCR, and ELISA assays. GlcN treatment resulted in a significantly increased expression of the major ER stress mediators. ER stress activation was paralleled by increased levels of apoptotic markers and by pro-inflammatory/pro-coagulant pathway activation. In HUVECs, ER stress inhibition by PBA alleviated a GlcN-induced pro-apoptotic and pro-inflammatory/pro-thrombotic state, suggesting a crucial role of ER stress in endothelial dysfunction caused by GlcN. Furthermore, SRT1720 treatment abolished GlcN-induced ER stress and reversed its effects on apoptosis and pro-inflammatory/pro-coagulant pathways. This SRT1720 action was mediated by its ability to modulate Raptor acetylation, thus inhibiting mammalian target of Rapamycin complex 1 (mTORC1)-dependent protein synthesis and alleviating ER overload. Our data show that GlcN promotes a pro-apoptotic and pro-inflammatory/pro-thrombotic phenotype in endothelial cells by activating ER stress. The observation that SRT1720, inhibiting ER stress, was able to counteract GlcN effects lays the basis for future studies aimed to exploit this drug and cognate compounds in the treatment of endothelial dysfunction and atherosclerosis.